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AHHOTALMS

Kypc moctpoen Ha ocHoBe kiaccwueckoro ydeOnuka JILJI. Jlammay m E.M. Jludpmmna u
BKJIFOYAET M3JIOKEHUE MPUIIOKEHUSI KIIACCUUECKOU AJIEKTPOJUHAMUKHN U CTATUCTUYECKON MEXaHUKHU K
OIMMMCAHUIO BJICKTPOMAIrHUTHBIX SIBJICHUM B MAaKpOCKOIMMYCCKUX Cpcaax. N3noxenne u O6”I)CM
MaTrepuasa pacuuTaHbl Ha TOJATOTOBKY CHEIUATMCTOB, 3aHUMAIOIINXCS UCCIIEIOBATENHCKOM paboToM B
AKCTIEPUMEHTAJILHON U TEOPETUIECKON (hH3HUKE.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

HeJ’IL JAaHHOTO KypCa — MNO3HAKOMUTH CTYACHTOB C OCHOBHBIMHU IIOJIOXKCHUSAMU U METOAAMHU
KJ1aCCHUYECKOM QJICKTPOAUHAMHUKU KOHACHCUPOBAHHOI'O COCTOSHHA (BJ'ICKTpOI[I/IHaMI/IKI/I CIINTOIIHBIX
cpez[) B OGBGMG, HGO6XOI[I/IMOM AJI1 TIOHMMAaHUsT COBPCMCHHBIX HAYYHBIX PE3YJIbTATOB OTHOCAIIUXCA
Kak K COOCTBEHHO K QJICKTPOAUMHAMHKE, TaK H, Ooitee IIUPOKO, K (1)I/I3I/IK6 KOHACHCHUPOBAHHOI'O
COCTOsIHHA.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

3HaHMs, TOJy4YEHHbIE MPU H3YyUYEHUU Kypca, HEOOXOOUMBI IMPAKTHUECKH BO BCEX O00JACTIX
COBPEMEHHOM (hM3UKH, CBA3aHHBIX C UCCIIEOBAHUEM DJIEKTPHUUECKUX U TEPMOJIMHAMUYECKIX CBOWCTB
MaKpOCKOIMUYECKUX TEl.

C apyroil CTOpOHBI, KypC MAaKpPOCKOIMYECKOW 3MEKTPOJMHAMUKH SIBISETCS 3aBEpPIIAOIINM B
[UKIIE KYPCOB TEOPETHUECKON (PU3UKU, YUTAEMBIX CTyJneHTaM WHCTUTyTa Jla3epHBIX U TUIa3MEHHBIX
texHonoruii HUAY MUOU, nostomy st €ro OCBOCHUS MCIIOJIB3YETCS NMPAKTUYECKU BECh apCeHall
3HAHWU U HABBIKOB I10 pa3JielaM TeOPEeTUIECKON (DHU3HKH.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI
OBYYEHUA

YHuBepcanpHbie U(1n) obmenpodeccuoHalbHbIe KOMIIETEHIUH:

I KO,[[ N HAUMCHOBAHHEC KOMIICTCHIIMHN | KOI[ U HAMMCHOBAHNC MHAHWKATOpAa JOCTHIKCHUSA KOMIICTCHIIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu M 0OBbekTamu (00JIacTIMHU
3HaHUI ) TPOPECCUOHATILHOM JIEATEIILHOCTH:

BBI60p MCTOAOB U

MOJCIN, METOObBI U

cranaapr-I1C, ananu3
OnbITA)

HAay4YHO-UCCJICAOBATCIIbCKUA

ITK-2 [1] - Criocoben

3agaua O0BeKT 1JIM 00J1aCTh Koa n nanmenoBanue | Koax m HamMeHoBaHue

npogeccHOHAJILHONH | 3HAHUSA npogdeccuoHaIbLHOM HHAUKATOPA

nesteabnocTu (311]1) KOMIIETEHIINH MOCTHKEHUS
OcHoBaHue npogeccHOHATbHOM
(mpodecCHOHANBHBIA | KOMIIETEHIIUU

3-11K-2[1] - 3Hath

MIOJIXOJIOB K PELICHUIO | cpencTBa BbIOMpATh U IPUMEHSTh | COBPEMEHHOE
MIOCTaBJIECHHOMN (yHIaMeHTaNbHbBIX U HE00X0uMOe o0opyoBaHue,
HAY4YHOH MPOOIIEMBI, IPUKJIATHBIX o0opyoBaHue, UHCTPYMEHTHI U




(bopmynHrpoBKa
MaTeMaTHIeCKOi
MOJICIIH SIBJIICHUS,
aHAJTUTHICCKUEC U
YUCJICHHBIE PaCUeThl

pa3paboTka
MaTeMaTHYeCKHUX
MoJIeneH, TEXHOIOT Ui
JUISL peIlieHuUs
WHXCHEPHBIX,
TEXHUYECKUX H
MH(pOPMAITMOHHBIX
3aa4y

4. BOCIIMTATEJIbHBINA IOTEHIIUAJI JUCHUATLIAHBI

HCCIICIOBAHUM U
pa3paboTok B 00IaCTH
CYNEPKOMIIBIOTEPHOTO
MO/IETTUPOBAHUS
WH)XEHEPHO-
(hU3MYECKUX MPOIIECCOB
B HayKe, TEXHHUKE,
TCXHOJIOTHAX, a TAKKEC B
cdepax HayKOeMKOTo
MIPOU3BOJICTBA

MOJIEITN, METOJIBI U
cpeicTBa
(yHIaMEHTaIbHbBIX U
NPUKIIATHBIX
VICCJIEIOBAHNUN U
pa3paboTok B 0061aCTH
CYIIEpPKOMIBIOTEPHOTO
MOZETHPOBAHHS
WH)KEHEPHO-
(U3NYECKUX MPOLIECCOB
B HayKe, TCXHUKE,
TEXHOJIOTHUSIX, & TAKKE B
chepax HAYKOEMKOTO
HPOM3BOJICTBA

I/IHCTPYMeHTLI U METObI
HUCCIIENOBAHUN JUIA
peleHus 3a1a4 B
n30paHHOM MpeIMETHON
o0iactu

OcHosanue:
[IpodeccuonanbHpIit
cranzapt: 25.035,
40.011

[1K-3 [1] - Criocoben
IIPUMEHATH YUCIICHHBIE
METO/Ibl PEILICHUs

T depeHIaIbHbIX U
MHTETpaJIbHbIX
YPaBHEHUH I
Pa3IUYHbIX (PU3HKO-
TEXHUUYECKUX 3a/1a4

OcHosanue:
[TpodeccrnonanbHbIM
cranzaapt: 06.001,
40.011

METOIbI UCCIICIOBAHMI
JUTSL peIIeHus 3a/1a4 B
U30paHHON
MPEAMETHOM 00JIaCTH.

;
V-TIK-2[1] - YmeTh
KPUTHYECKH
OIICHUBATh, BEIOMPATH
o0opypoBaHus,
WHCTPYMEHTOB U
METOJI0B
HUCCIIEIOBAHUN B
U30paHHON
MpeaMETHON 001acTH |
B-IIK-2[1] - Bnanets
HaBBIKAMH BBIOOpA U
PUMEHEHUS
obopynoBaHue,
UHCTPYMEHTHI U
METOIbI UCCEIOBAHUH
JUTSL pEIICHUS 3314 B
n30paHHOI
peaMeTHOM o0nacTu.
3-TIK-3[1] - 3naTh

YK CIICHHBIE METO/IBI
pelieHus
nuddepeHaIbHbIX U
WHTETPATbHBIX
YPaBHEHUH I
Pa3IUYHbIX (PU3HKO-
TEXHUUYECKUX 3aJad. ;
V-IIK-3[1] - YmeTh
MPUMEHSTh
YHCJIEHHBIE METO/IbI
peleHus
nudepeHInanbHBIX U
MHTETPaJIbHBIX
YpaBHEHUH 111
pa3INYHBIX (PU3UKO-
TEXHUYECKUX 33/1a4.;
B-IIK-3[1] - Bnagets
HaBBIKAMU PEIICHUS
muddepeHInaTbHbIX U
WHTETPATbHBIX
ypaBHEHUH
YUCJICHHBIMU
METOJIaMU JIJIst
(U3UKO-TEXHUICCKUX
3a/ad.




Hampasnenus/uenun
BOCITUTAHUS

3agauym BocriuTaHus (Kos)

BocnurarenbHbIl TIOTEHONA JUCHUIIINH

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

HaumenoBanmue
pasnesa yueOHOM
AUCHUILTHHBI

Ne
.1

Henenn

JlaGopaTopHble

Jlexnumn/ Ipaxkr.
padoThbl, yac.

(cemuHapsi )/

O0s13aT. TeKymmii

KOHTPOJIb ((popma*,

HeJeJs )

MakcuMaJabHBIN

0aJu 3a pasgen™*

pa3nena (popma*,

ATTecTanus
HeJeJIs)

Nuaukaropsl
OCBOCHHUS

IKOoOMIOeTAeHIIAA

7 Cemecmp

1 IlepBb1it pasgen

16/16/0

N
(V)]

K-8

2 Bropoii pa3aen

9-16

16/16/0

25

KH-16

I1K-2,
3-TIK-

V-
I1K-3,
B-
I1K-3

HUmoeo 3a 7 Cemecmp

32/32/0

50

KonTpoabhbie
MepOonpusiTUs
Cemectp

3a 7

50




I1K-3

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cyMMa MakCHMaJbHBIX OaiioB JoinkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W

(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAlluU Pa3elioB:

O0o3Ha
YyeHue

ITos1HOE HAMMEHOBaHME

K1

KonTposb no uroram

3

DK3aMeH

KAJIEHJIAPHBIN IIIAH

Tembl 3ansaTuii / Conepxxanue

Jlek., | IIp./cem. | JIa6.,
qac. , yac. yac.

7 Cemecmp

32 32 0

IlepBblii pa3aen

16 16 0

IInoTHOCTHL MMKPOTOKOB B BellecTBe MPH 00/IbIINX
4acToTax. YcpeaIHeHHe MUKPOCKONIHYECKNX YPaBHEHHH.
OcHOBO# (heHOMEHOJIOTHYECKOTO T0IX0/1a
MaKpO3JIEKTPOJUHAMUKHY SIBIISIETCS YCPEIHEHHUE
MUKpPOCKONIUYECKUX ypaBHeHUH MakcBesuia. [TonpoOHo
MPOBOJUTCS MPOLEelypa YCPEIHEHUS BCEX HEOOXOUMBIX
Bblpa)KeHHﬁ, BKJIIOYaA TAKXKE IUIOTHOCTH 3apsdaa U TOKaA.
Ocob6oe BHUMaHUE yAeIeTCs TaK Ha3bIBAEMbIM YCIIOBHUSM
CIIMBKY, TPAHUYHBIM YCJIOBHUIM IIPU YCPEAHEHUH.

Bcero ayiuTopHbIX 4acoB

3 | 3 | 0

Omiaiig

0 0 0

Muxkpockonnyeckoe onucanue nojs. Judjiekrpudyeckas
NPOHUIAeMOCTh. YacTOTHAA U NPOCTPAHCTBEHHAs
AUCHEPCHHU. YPaBHEHHA MAKPOCKONNYECKOM
3JIEKTPOAUHAMMKH.

PaccmarpuBaroTcss 0c0OEHHOCTH MUKPOCKOITMYECKOTO
ONMCaHMS IEKTPOMArHUTHOTO IOJI B BELIECTBE. BBOaUTCS
MOHATUE AUDJIEKTPUUYECKOU ITPOHULIAEMOCTH cpeasl. [Ipu
aHayin3e (PyHKIMOHAIIBHOTO MOBEAEHUS TUAIEKTPUUECKOM
IIPOHMIIAEMOCTH OOHAPYKUBAETCS €€ 3aBUCUMOCTh OT YaCTOThI
U pacCMaTpHUBAEMOM TOYKH IIPOCTPAHCTBA - SBJICHHUE
qucnepcuu. Y cpeaHEHHbIE ypaBHeHUs MakcBeina
JOTIOJIHSAIOTCS. MATEPUAIIBHBIMU YPAaBHEHUSIMH, YTO JAET
MOJTHBIN Ha0Op ypaBHEHHH MaKpOCKOMUYECKON
JJIEKTPOIMHAMHUKHU.

Bceero AYAUTOPHLBIX 4YaCOB

3 |3 |0

Ownutaiin

0 0 0

OpueHTAaIMOHHAA 1 1e(DOPMALMOHHAS MOJIAPU3 AU
BemecTBa. D ¢eKkTUBHOE eiicTBYIOIEe HA MOJIEKYJIy B
noJe.

PaCCManI/IBaeTCSI MOBEACHUEC JUIJICKTPUKOB BO BHCIIHEM
anekTpudeckoM mnosie. Oco0oe BHUMaHUE yIEsIeTCs SBICHUIO
MTOJISIPU3AIIMHN AUDJICKTPUKA 33 CUET CMEIICHHSI DJIEKTPOHOB

Bceero AYAUTOPHLBIX 4YaCOB

3 |3 |0
Ouaiia
0 0 0




(medopmanoHHas MOISPU3AIINS) U 32 CUET Pa3BOPOTA
JUToJIel (OpUEeHTAIIMOHHAS TTOJISIPU3AITHs).

IIpoBoaguMOCTH METAJJIOB, NOJIYTIPOBOHUKOB,
ANJIeKTPUKOB. CKUH-3 P deKT.

[TpoBomuTCs Kiaccu(uKanus BEIECTB MO TUITY
IpoBOIUMOCTH. PaccMarpuBaroTcsi NPOBOJHUKH,
IIUPOIEKTPUKH (CETHETORJIEKTPUKH ), MArHETUKH,
beppomarseTuky. s KaXX10ro TUIA BEUIECTB IPOBOJUTCS
MOPOOHBIN aHATN3 BO3MOXXHOCTH CYIIIECTBOBAHHS
AKIJIEKTPUYECKMX U MAarHUTHBIX 10JICH BHYTPHU U BHE BEILIECTBA,
rpaHUYHBIC YCIIOBUS Ha TOBEPXHOCTH, a TaKXe dPPEKTHI,
BO3HHKAIOIINE HA IPAHUIIE COTPUKOCHOBEHUS BEILIECTB
Pa3NIUYHBIX THIOB. PaccMaTpuBaeTcs MpUITOBEPXHOCTHOE
TEUEHHE TOKOB - CKHH-2((DEKT.

Bcero ayiuTOpHbIX 4acoB

3 |3 |0

Owntaiin

0 0 0

CaepxnpoBoaumocts. YpaBHenusi ' unzoypra-Jlanaay.

¢ dexT dxo03edcona.

[ToxpobHO paccMaTpuBaeTCst ABICHHE CBEPXIPOBOAMMOCTH.
IIpoBoauTCs aHaNU3 yCIOBUM, JOMYCKAIOMUX BOSHUKHOBEHHE
9TOTO SIBJICHUS, BBIYHMCIIAECTCS COOTBETCTBYIOIIAS INIOTHOCTh
TOKA, a TAK)KE SIBJICHUE BBITAIIKMBAHUS T10JIS1 HAPYKY
CBEPXITPOBOASIIUM 00pa3iioMm - addekt Meiiccaepa. OTnenpHO
paccMaTpuBaetcs 3¢ ekt Jxo3edcona, BBOIUTCS MOHITHE
TK03e(pCOHOBCKHX KOHTAaKTOB. PaccmarpuBaercs
(beHoMeHonornyecKast TeOpHsi CBEpXIpPOBOJIUMOCTH, B PAMKAX
KOTOPOH BBIBOJIATCS ypaBHeHUs [ mu30ypra-Jlannay amns
(a30BbIX IEPEXO0B BTOPOr0 NOPSIIKA.

Bcero ayiuTOpHBIX 4acoB

2 | 2 |0

Owntaiin

0 0 0

JIEKTPOMATHUTHBIE BOJHBI B M30TPOITHOM BellleCTBe U B
KpucTaie.

PaccmaTpuBaercs mpouecc pacpocTpaHeHus
AJIEKTPOMArHUTHBIX BOJIH B BEIIECTBE HA IIPUMeEpe
M30TPOMHOTO BEIIECTBA M KpUCTaIIAa. BEIBOAUTCS BBIpaKeHHE
JUIS TUCTIEPCUU - U3MEHEHHUS YacTOThI DJIEKTPOMAarHUTHOU
BOJIHBI IO MepE €€ PacIpOCTPAHEHHUS B ONPEACIEHHOM
HAIpPAaBJICHUU B BEIIECTBE.

Bcero aytuTopHBIX 4acoB

2 | 2 | 0

Owntaiin

0 0 0

9-16

Bropoii pazaen

16 16 0

OTtpaskeHue U NpeJiOMJIEHHE BOJIH.

PaccmaTpuBaeTcst MOJeIb MOTyOECKOHEYHOTO IPOCTPAHCTBA
JUIs1 OTIMCAHUS TPAaHUYHBIX SBJICHUIY MTOBEPXHOCTH BEIIECTBA.
PesynbraTom aHanm3a yCclIOBHIA CIIMBKH BHYTPEHHETO U
BHEIIIHET 0 pelIeHuil Ha TpaHULe CTAHOBUTCS TOJTy4YEeHUE

K03 pHIIIEeHTa 3ePKATBHOCTH, XapaKTEPU3YIOIIETO THIT
B3aUMOJICHCTBUS JIEKTPOMArHUTHBIX BOJIH C TOBEPXHOCTBIO
BEIIECTBA.

Bceero AYAUTOPHLBIX 9YaCOB

3 | 3 |0

Omnutaiin

0 0 0

10-11

JAuppakuug peHTITeHOBCKHX JIy4eill B KpUcTajIax.

C ToukH 3peHusi MaKpO3IEKTPOAUHAMUKH, KPUCTAILIIBI
NPEJCTaBIAIOTCS CO00M TPEXMEPHYIO, TEPUOJHUUECKU
HEOJHOPOJIHYIO CTPYKTYypy. Pactpocrtpanenune
JJIEKTPOMATrHUTHOM BOJIHBI YEPE3 TAKOE BELICCTBO IPUBOJIUT K
sBieHuio Audpakuun. PaccmarpuBaetcs 3agava o gudpakiuuu
PEHTIC€HOBCKHUX JIy4ell Ha KPUCTAJLIAX, OJIy4YMBIIas IUPOKOE
IIPAKTUYECKOE TPUMEHEHNE B U3YUYEHNUH CTPYKTYPbI
KPUCTAILIOB.

Bceero AYAUTOPHLBIX YaCOB

3 |3 |0
Ouaiia
0 0 0




12

Paccesanue JICKTPOMATHUTHLIX BOJIH.

Bcero ayiuTopHbIX 4acoB

PaccmatpuBaeTcs npouecc paccestHus dI€KTPOMarHUTHBIX 2 | 2 | 0
BOJIH B M30TPOMHOMH cpenie 0e3 N3MEHEHUs YaCTOTHI - Ownutaiin

paJieeBCKOE paccestHue. BeIBoAUTCS BbIpakeHUE ISt 0 0 0
K03 dUIlMeHTa SKCTHHKIINH BEIIECTRA.

13 [Moasipu3anMoHHbIE MOTEPH IHEPTUN OBICTPOM YACTHUIIBI. Bcero ayiuTopHbIX 4acoB
O0pa3oBaHue NpoaoJbLHBIX BOJIH. U3nyyenue BaBuiiosa- 2 |2 [0
Yepenkona. Ownnaitn
PaccmarpuBaeTcs paBHOMEPHO JieTsIasl YaCTULIA, IBHXKYIIASCA | () 0 0
B cpene. B mpennonokeHnn o 6ECKOHEUYHOCTH MTPOCTPAHCTBA
3a/1a4y pelaeTcs CUCTEMA YPaBHEHUN
MaKpO3JIEKTPOJNHAMUKY C IOMOLIBI0 MeToga Dypre.

[TopoOHO BHIBOUTCS U aHATTM3UPYETCS BBIPAKEHHUE IS
W3JIyYCHHS SHEPTUU YaCTUIIEH HA €IMHUILY TTPOMAEHHOTO eif
myTH. JlelcTBUTEIbHAS YACTh MOJIYYEHHOI'O BBIPAXKEHUS
onuckIBaeT u3nydyeHue BaBunoBa-UepeHkona.

14 TopMo3Hoe u3/1yueHHe 3apsiia B BelllecTBe. Bcero aynuTopHbIX 4acoB
PaccmarpuBaeTcst paBHOMEPHO JIETSIIAsl YaCTULA, ABMKYILAACS | 2 | 2 | 0
B cpezie. B npeamnonoxxenun 0 6eCKOHEYHOCTH MTPOCTPAHCTBA Omnutaiin
3a/1a4y pelaeTcs CUCTEMA YpaBHEHUI 0 0 0
MaKpO3JIEKTPOJUHAMUKY C IIOMOIIBI0 MeTo1a Dypre.

[TonpoOHO BHIBOAUTCS U aHAIU3UPYETCS BHIPAKEHUE JIJIS
M3JIy4eHUS SHEPTrUU 4acTULIEH Ha €IMHUILY IIPOUIEHHOIO el
yTH. MHMMas 4acTh MOJYYEHHOI'O BBIPAXKEHMSI ONHUCHIBAET
TOPMO3HO€E U3JIy4YEHHUE.

15 IlepexoaHoe n3inyyenue. Bcero ayiuTopHbIX 4acoB
OTtnenpHO paccMaTpUBaeTCs 3a/4a4a O IPOXOKACHUN 2 |2 [0
3apsyKEHHOM YacTHIIbl YEpe3 TPAaHUIly CONPUKOCHOBEHMS IBYX | OHiaiiH
pa3IMYHBIX BEUIECTB. 3a CYUET TOTO, UTO JIBE CPEIIbl UMEIOT 0 0 0
pa3Hble MMoKa3aTeau MPeJoMIICHHS, YacThIla Oy IeT
UCHBITHIBAaTh CKAYOK MOTEHLIMANA U IPOU3BOJUTH TaK
Ha3bIBAEMOE MEPEXOTHOE U3TYyUCHHUE.

16 IlonsiTHE 0 HEJIMHENHBIX ABJICHUAX B MAKPOCKONIUYECKOM Bcero aytuTopHBIX 4acoB

3JIEKTPOAUHAMMKE.

Besne panee npu pacCMOTpEHUU 3JIEKTPOMATHUTHBIX SIBJICHUN
B Ccpeie MpeIoiaraiach BO3MOKHOCTb YCPEAHUTh
MHUKPOCKOIMYECKHE YpaBHeHMsI MakcBesia 3a CYET cliadbix
BO3MO’KHBIX HEOJHOPOAHOCTEN U HU3KUX YACTOT U3MEHEHUS
BHEIIHUX JIEKTPOMArHuTHHIX nosieil. [Ipu BbIxoz€e 3a paMku
3TUX YCJIOBHUH JINHEAPU30BaHHAS MOJIENIb OKa3bIBACTCS
HEenpUMEHUMOU. PaccMaTpBuaroTcst B 00IIEM BHJIE OCHOBBI
HEJMHEHHON MaKpO3JIEKTPOAUHAMUKH.

2 | 2 | 0
Ouwuutaiig
0 0 0

CokpallieHHbIe HANMEHOBAHUST OHJIAMH OTIIIHIA:

O6o03una | [loiHoe HaMMeHOBaHMe
YeHue

oK DJIEKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
T1JI IToTHOTEKCTOBEIE JIEKIIMHA
BM Bunieo-maTepuaisl

AM Aynno-Matepualibl




[Ip3 [Ipe3enTaumu

T TecTsl

5CM OJIeKTPOHHBIE CIIPaBOYHBIE MAaTEPUATIb
ncC WNHTEepaKkTUBHBIN CaUT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHX

B kypce  MakpOCKONMMYECKOH  AJIEKTPOJMHAMUKHA  MCIOJNB3YIOTCS  TPaJUIOHHBIC
o0Opa3oBaTeNnbHbIe TEXHOJIOTHH: JIEKIIUH, CEMUHAPCKUE 3aHATHS C pa300poM 3a7a4 U IPUMEPOB.

7. ®OH/J OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00ECIeYyrBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJIS IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIIETCHIMSMH H (OpMaMH KOHTPOJII HMX OCBOCHHS
IIPEJCTaBIICHA B ClIeAyIOLIeH Tadnuue:

KoMnerennus HNHaukaTopbl 0CBOEHUS ATTecTaAllMOHHOE MEePONIPUATHE
(KI1 1)
I1K-2 3-T1K-2 9, K-8, KH1-16
V-11K-2 9, KH-8, K-16
B-TIK-2 9, KH-8, K1-16
TIK-3 3-I1K-3 9, KH-8, K1-16
V-TIK-3 9, KH-8, K1-16
B-IIK-3 9, K1-8, K1-16

HIkanbl oeHKH 00pa3oBaTeILHBIX JOCTHKEHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oalila BKIIOUMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIIMHE OLICHUBACTCA IIO 100-
OayIbHOM ILIKaJe U MpeAcTaBiseT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3aJJaHUi B paMKax TEKYILEro ¥ MPOMEKyTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIETYIONICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aJuIoB OaJJILHOM IIIKaJIe ECTS y4eOHOW JUCITUTIIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYJICHTY, €CITH OH TJIyOOKO M TIPOYHO
YCBOWII IPOTPAMMHBIA MaTepHal,
HCYEPITBIBAIOIIE, TIOCIIEI0BATENBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO €ro
M3JIaraet, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TPAKTHKOM, HCIIOJIB3YET B
OTBETE MaTepHall MOHOTPapHUIECKOM
JIMTEPATYyPHI.

85-89 B OreHKa «XOpOIIO» BBICTABIISETCS

75-84 4 — «xopowo» C CTY/IEHTY, €CITH OH TBEPJIO 3HAET




70-74

65-69

60-64

3 —

«y006]l€m€0p1/lm€]le0»

Marepua, paMOTHO U 10 CYIIECTBY
M3Jaraet ero, He J0MycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

O1eHKa «yIOBICTBOPUTEIHHO»
BBICTABIISIETCS CTY/ICHTY, €CIIK OH UMEET
3HAHMS TOJHKO OCHOBHOTO MaTepHala,
HO HE YCBOWJI €T0 JIETAICH, TOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO MPaBUJIbHBIC
(hopMyTUPOBKH, HAPYIICHUS
JIOTUYECKOM IT0CIeI0BATENLHOCTH B
H3JI0’)KCHHUH NPOTrPaAaMMHOI'0 MaTepHaia.

Hixe 60

2
«HEYO0B1EMBEOPUMETLHOY

OneHka «HEYJOBIETBOPUTEIBHO»
BBICTABIISIETCS CTYIEHTY, KOTOPBII HE
3HAET 3HAYUTEIIbHOW YacTH
IIPOrpaMMHOr0 MaTepuana, JOIyCKaeT
cymecTBeHHble ommOKku. Kak mpasuino,
OLICHKA «HEYOBJIETBOPUTEIBHO
CTaBUTCS CTYJIEHTaM, KOTOPbIE HE MOT'YT
MIPOJOJKUATE 00yUueHue Oe3
JOTIOJIHUTENBHBIX 3aHATHI N0
COOTBETCTBYIOLIEH AUCLUILINHE.

8.

YYEBHOI JUCUMUILINHBI

OCHOBHAA JIMTEPATYPA:

1. DU b 28 COopHUK 33134 10 3JIEKTPOJIMHAMUKE U CIIELUAIBHOW TEOPUU OTHOCUTENBHOCTH : , CaHKT-

[etepOypr: Jlans, 2021

YYEBHO-METOANUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE

2. OU T 33 Teoperuueckas ¢pusuka T. 8 DnekTpoauHaMUKa CIUIOIIHBIX cpef, : , 2005

3. 537 A47 CO0opHUK 3a7a4 110 KJIACCUYECKOHN AIEKTPOIMHAMHUKE : yueOHoe mocooue, A. Y. Anekcees ,

Cankrt-IlerepOypr [u ap.]: Jlans, 2008

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 53 JI22 Teoperudeckas ¢pusuka T.8 DnekTpoanHaMuKa CIUIOIIHBIX cpel, , M.: @usmatiur, 2001

[NPOTPAMMHOE OBECIIEYEHUE:

CrennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/




9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

Metoandeckue peKOMEHIAIMH 0 OCBOSHUIO TEOPETHUECKOT0 MaTeprasa

Jlis ycrnemHoro Mu3y4eHus Kypca HEOoOXOAMMO MpPUIEP>KUBATHCSA ONPEAEIEeHHOW METOIUKU
3aHsaTUid. OCHOBHOE YCJIOBHE yCIeXa — CHCTeMaTHYeCKHe 3aHATHSI.

JlJis yCHEeNIHOTO OCBOECHHS TEOPETUYECKOM YacTh Kypca HEOOXOAMMO PETYISIPHO TMOCeuaTh
JICKIIUU W BeCTU KOHCHEKT. [locie KakaoW JEeKIUH cleayeT BHUMATENbHO pa30upaTh JIEKIIMOHHBIH
MaTepuas, MNpUYeM IMpH HEOOXOIMMOCTH CJEIyeT MpOJCNbIBaTh HEKOTOpBIE JIOMOJIHUTEIbHBIC
BBIKJIQJIKH, €CIIM TaKhe OBUIM OCTaBJICHBI JIEKTOPOM JJII CaMOCTOATEIbHOU padoTel. Ilepen Havamom
K&)KI[OIZ JICKOMKU HMECT CMBICIT TPOCMOTPCTL KOHCIICKT, 4TOOBI YCBOCHUC HOBOI'O MaTtcpuajia
MPOXOAWJIO JIydYille, TaK KaKk B OOJIBIIMHCTBE CIy4acB W3JI0KEHUE OMHUPACTCS Ha MaTepHall,
MIPOYUTAHHBIN HA MPEAbIIYIINX 3aHATHAX.

JUJis TIOJIHOTO OCBOEHHUSI Kypca HEIOCTaTOYHO M3ydaTh JIMILIb JICKIMOHHBIN MaTepuan. B xoxe
OCBOGHHUSI Kypca CleIyeT 4YHUTaTb KHWUTH, TPEAJIOKEHHbIE B CIHCKE JHUTEpaTyphl MO KypCy.
HacrositenbHO  pekoMeHIyeTcs  TakkKe  HCIONB30BaTh  JIUTEpaTypy, OOO3HAYEHHYIO  Kak
«JIOTIOJIHUTEIIbHAS), a TAKXKE CaMOCTOSITEIbHO WJIM C TMOMOILIBIO TMPENnojaBaTelis UCKaTh U APYyrue
uctoyHukH. [Ipu pabote ¢ nmuTepaTypoi clieayeT MpoAeabIBaTh BCE WM XOTS Obl OCHOBHBIE BBIKJIA/IKH.
Baxno OCO3HAaBAaTb, YTO TOJIBKO CaAMOCTOSTCIBHO MPOACTAHHBIC BBIKIIAJAKU IMPUBOAAT K IMOHUMAaHHIO
Marepuala.

MeTO)IquCKHe PEKOMCHOAIWHA AJId IMOATOTOBKH K CEMUHAPCKUM 3aHATHAM WU PCIICHUIO 3a1a4

[Iporpamma kypca W CEMECTPOBBIM KaJICHIAPHBIA IIJIaH COCTAaBJIEHBI TaK, YTO TEMBbI
CEMHHApPCKHUX 3aHATHI clenyloT 3a TeMamMu Jekuuid. M mporpamMma Kypca, U CEeMECTPOBBIN
KaJIeHAApHBINA IMJIaH JTOCTYMHBI KKJIOMY CTYICHTY Ha caiiTe y4eOHOro ympaBlIeHHs yHHBEPCUTETA.
[ToAroTOBUTECS K OYEpEeAHOMY CEMHUHAPCKOMY 3aHSATHIO - 3TO, MPEXKIE BCEro, mpopadoTarhb
HCKLIHOHHBIﬁ Marcepurall, COrjilaCHO MCTOAUYCCKHUM PCKOMCHIALUIM. Bce HeBbIICHEHHEBIE BOIIPOCHI
TEOPUH MOXKHO (M HYKHO) 3aJlaTh MPENoJAaBaTeNl0 B Hayajae ceMUHApCKoro 3ausatus. Ha cemunape,
Kak MpaBUIIO, Pa30UPAIOTCsl BOMPOCHI M KAUECTBEHHBIC 3a]a4H, JAIOIINEe BO3MOXHOCTh 0oJiee ri1y0oKo
MOCTUYh M3ydaeMbli pazzaen Kypca. Kpome Toro, Ha ceMuHape y4yaT MpPaBWJIBHO CTaBUTh W peIIaTh
3a7a4¥, aHAJIM3UPOBATh pelieHue 3aaad. [lo mpolIeHHOW Ha ceMHHape TeMe NATCA 3aJadd JJis
CaMOCTOSITENILHOTO (JIOMAIIIHET0) pelIeHUs. Y CBOEHHE Kypca BO MHOTOM 3aBHUCHUT OT OCMBICICHHOIO
BBITIOJTHEHMSI TOMAIITHETO 3aJJaHusl, BAYMYHUBOIO PEIIEHUs! OOIBIIOT0 KOJIMYEeCTBa 3a/1ay.

[Tpu pemenun 3aga4 neaecooOpazHo PyKOBOJICTBOBATHCS CIASAYIOUIMMHE MPaBUITAMHU:

1. IIpexnae Bcero Hy>kHO XOpOIIIO BHUKHYTh B YCIIOBUE 33/1a4H, 3alIMCATh KPATKO €€ yCIOBHE.

2. CnenyeT NPUKUHYTb, KaKUC OCHOBHBLIC 3daKOHLI WU YPABHCHUA W B KaKHUX HpI/I6JII/I)KeHI/I$IX
CJIelyeT UCIOJIb30BATh U 3aMHCATh UX, TIOCIIE YETO MOMBITATHCS PEIIUTh.

3. 3agayda noipKHA OBITH CHavyasa perieHa B MaKCUMaIbHO OOIIEeM BHUJIE.

4. TlomyuuB pemieHue B 0OLIEM BHJE, HYKHO IPOBEPUTH, MPABWIBHYIO JH OHO HUMEET
Pa3MepHOCTb.

5. Eciu 3TO BO3MOXHO, HCCIeNOBaTh IMOBEJEHUE pEHICHUS B IMpeAeibHBIX Clydasx H
M300pa3uTh XapakTep U3yuyaeMou 3aBUCMOCTHU TpaduiecKu.



6. Eciii BO3MOXKHO, MPU MOJYUYEHUH TOTO WJIM MHOTO pe3yjbTaTa, CleAyeT yKa3aThb IpaHUIlbI
€ro IPUMEHUMOCTH.

Pemenue 3a1aun npuHeceT HaMOOJBIIYIO MMOJIb3Y TOJBKO B TOM Cllydae, KOrja o0ydaromuiics
pELINT ee caMOoCTOsATeNIbHO. PemuTh 3a1auy 6€3 MoMoIu 4acTo HEe BCEr/a y/IaeTcsl, HO TeM HEe MeHee
MOTIBITKA HAaWTH pelIeHHe Pa3BUBAIOT MBIIIJICHUE U YKPEIUIsAoT Bomo. HeobxonumMo moHUMaTh, 4TO
JUIS HEKOTOpPBIX 3a7ad He yAacTcs ObICTpO HAMTH pelleHue, Belb pelIeHHe 33Jad OTHOCUTCH K
HAy4yHOM JEeATENbHOCTH, KOTOpas MpeanojiaraeT TBOPYECKUH TMOAXOA U JJIUTEIBHOE BpeMs
00 TyMbIBaHUSI.

W3 cka3aHHOTO BBITEKAET, UTO PELICHUE 33]]a4 HU B KOEM CIIy4ae HE CJIEIyEeT OTKJIAJbIBaTh HA
MOCJIEIHUM Beuyep Mepej 3aHIATHSAMHU, KaK, K COXAJICHHIO, HEPEAKO IMOCTYMNarT CTYAEHTh.. B 3ToMm
ciiydae 0oJjiee CIIOKHBIE M TPUTOM Hambosiee cojaepkaTelbHbIe M TOJIE3HBIE 3a7ayd 3aBEJOMO HE
MOTYT OBITh PEILIEHBI.

B pexomenyembIx cOOpHHUKaX 3aj]iay, B pasjiese, KOTOPBIA CIEeQyeT 3a OTBETaMH, COJepKaTcs
yKa3zaHUs K pelleHuto Oonee TpynHbIX 3aaad. OOpamarbcss K HUM HYXHO JIMIIb MOCIE TOrO, Kak
HECKOJIBKO MOMBITOK PEUINTh 3a/1a4y HE IPUBEIYT K YCIEXY.

MeTtoauueckre peKOMEeHIalluu JJIsl HOJTOTOBKU K KOHTPOJIBHBIM U MIPOBEPOYHBIM paboTaM

KonTponbHble paboThl TPOBOAATCA M TPOBEPKH KauecTBa YCBOSHHUS MarepHuala M
BBITIOJIHEHUS] JIOMAIIHUX 3aJaHui cTyaeHTamMu. OHHM OCHOBBIBAIOTCS CTPOrO Ha MPOWUJIEHHOM
MaTepuaje U HE BBIXOAAT 3a paMKM H3JaraeMoro Kypca. CBOEBpEMEHHOE HM3yU€HHUE JIEKIIMOHHBIX
MaTEpHUaJIOB U BHIIOJHEHUE JOMAIIHUX 33JaHUN TapaHTUPYET YCIEIIHOE BBINOJIHEHNE KOHTPOJIBHBIX
U 1poBepouHbIX paboT. Ilpm mNOAroTOBKE CilEeNyeT PyKOBOJCTBOBAThCS  OOUIENPUHSATHIMU
YCTaHOBKAMH, T.€. TMOBTOPUTH HM3YyYCHHBIM MaTepHasl, 3allOMHUTh OCHOBHBIC WJIEH, TPHUHIUIBLI U
pe3ynbTathl Kypca. He cinemyeT meiTatbes «BbI3yOpUTH» MaTepHall, IOCTATOYHO MOHATH M 3alIOMHUTH
JIOTUKY BBIBOJIa T€X WJIM HMHBIX PE3yJIbTaTOB U PEUICHHUS 3aJady U OCO3HaTh HMX (UINYECKUU H
MaTeMaTH4ecKuil cMbIci. [Ipy BBIMONHEHWH KOHTPOJIBHOW WM MPOBEPOUYHON PabOTHI HEOOXOIUMO
3alUChIBaTh BCE OCHOBHBIE IIard TMpU PEHICHUH 3aJadd, HE «IEepPEeCKakuBasy» K KaKOMY-TO
MIPOMEXYTOYHOMY WJIM OKOHYATEIIbHOMY pe3ylbTaTy 0e3 Kakux-1ubo Ha TO (U3NYECKUX WIH
MaTeMaTHYeCKHX 00OCHOBaHUH.

PaboTa nomkHa OBITH 3ampcaHa Tak, 9TOOBI ObUIA TIOHSATHA JIOTHKA PEUICHUS 3a7ad, IPH ATOM
cTporux mpasui opopmiieHus 3a1ad HeT. OKOHYATEbHBIN OTBET HEOOXOIUMO BBIJCIIUTh KAKUM-JTHOO
CIoco0OM TakK, YTOOBI MPOBEPSIONIEMY OBIJIO MOHATHO, YTO TO U €CTh OTBET K 3a/1a4e.

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIMM JIJISI IPENIOJIABATEJEN

ITpoBeeHue NpakTUUECKUX 3aHATHH U BBIIIOJHEHUE CAMOCTOSTENBbHBIX padoT

CTyneHTbl [OJDKHBI, UCIOJB3YS IOJYYEHHBIM Ha JIEKIUSAX Marepuall, Hay4UTbCs pellaTh
3aJ1a4M 10 KypCy.

CnenyeT MCHONIB30BaTh pa3iMuYHbIE NPUEMbl BOBJIEUEHHS CTYJEHTOB B IPOLIECC OCBOCHHUS
y4eOHOro MaTepuaa:

- OIPOC CTYAECHTOB IO COJIEPKAHUIO IPOUYNTAHHBIX JIEKLIN;

- BBI30B CTYJICHTOB K JIOCKE JJIsl peLICHHs TeKYLIUX 3a]1a4;

- CaMOCTOATENIBHOE PELICHHUE 3aJjaul CO CBEPKOM MPOMEXKYTOUYHBIX M KOHEYHOI'O Pe3yJIbTAaTOB
peleHus;

- [I0Ka3 MpenojaBareieM Ha JOCKE PELIeHUs THUIIOBBIX 3a/1a4;

- CaMOCTOATeNbHas paboTa HaJl 3alaHUSIMH.

Opranu3zanust KOHTPOJIs



KoHTponb 3HaHUI OCYIIECTBIISIETCS IyTEM IPOBEACHUSI KOHTPOJIBHBIX WM CaMOCTOSTENbHBIX
paboT ¢ mocneayrouei MpoBepKoi.

Ha kaxxgoM ceMuHape BBIJAETCs JOMAIIHEE 3a/laHue, KOTOpOoe 00s3aTeNIbHO MpPOBEpPSIETCS B
UHAUBUAYAIBHOM MOpsAKe. Takke B Kypce MOXKET ObITh BbIIAHO T.H. OOJIBLIOE JOMAIlHEE 3aJaHue.
bonbmme nomamuue 3amanusa (b/I3) mpenHasHaueHbl A CAMOCTOSITEIbHOM PaOOTHI CTYAEHTOB C
Nocneayrome npopepkot npenoaaBareneM. Kak mnpasuio, cmada bJI3 mpoxomaut B BUIE yCTHOH
3alIUThl B CEpelMHE WM B KOHIIE y4eOHOro cemecTpa, HO (popMa M BpeMs MPOBEPKU MOXKET OBbITh
M3MEHEHA Ha YCMOTPEHHUE MPEToaaBaTes.

Ha ocHOBaHUM 3THX pe3yJIbTaTOB BBICTABISAETCS BHYTPUCEMECTPOBBIN 3a4ET.

IIpoBenenue 3a4€TOB U IK3aMEHOB

Jlig omycka K 3a4eTy WM 3K3aMeHY HEO0XO0AMMO UMETh MOJIOKUTENbHBIE OLIEHKH 110 Ka)KI0M
Teme. Bo BpeMs 3auera CTyJIeHT HOJIy4YaeT UHAWBUYaIbHbIM OUJIET U TOTOBUT OTBETHI HA BOIIPOCHI 110

ABTOp(BI):

Poroskun Imutpuit bopucosuy, a.¢.-m.H., mpodeccop
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MypasseB Cepreii EBrenbeBuy,K.¢.-M.H., JOLEHT



